Material: 261 healthy men over 50 years with primary, unilateral inguinal hernia were randomly allocated to laparoscopic (total extraperitoneal approach, TEP) treatment (n =131) or to a modified Shouldice technique (n =130).
INTRODUCTION
In 2000, the EU Hernia Trialists Collaboration concluded from a rigorous systemic review of available randomised studies that the differences between laparoscopic and open methods of groin hernia repair were quite small (1). Laparoscopic repair was found to cause less postoperative pain and more rapid return to normal activities, but it took longer to perform and increased the risk of rare, but serious complications. As a whole, recurrences were similar with the two methods but laparoscopic repair was somewhat favourable in comparison with open nonmesh repair.
Herein we report the results of a randomised study comparing the total extraperitoneal laparoscopic technique with the Shouldice technique in the repair of primary inguinal hernias in men.
PATIENTS AND METHODS
From September 1994 to May 1996, 280 men were included in a prospective, randomised study comparing the laparoscopic and Shouldice techniques for treatment of primary inguinal hernia at the Center of Gastrointestinal Disease, Ersta Hospital, Stockholm. The inclusion criteria were as follows: Healthy man over 50 years of age with a primary, unilateral inguinal hernia but without major cardiovascular disease (ASA I-II classification). After information and written consent, the patient was randomised from sealed envelopes to either laparoscopic (total extraperitoneal approach, TEP) or open surgery (modified Shouldice technique). The two groups are described in some details in Table 1 . All patients stayed in hospital over night. They were seen by their doctor before they left hospital and then 2 weeks later. Six months postoperatively, a simple questionnaire was sent to the patient and if problems were present he was offered a visit to his surgeon within a few days. A similar questionnaire was distributed after two years and all patients who then had any discomfort from the groin were called to the hospitals out-patient department for a further clinical examination by an independent surgeon.
The original Shouldice technique (2) was modified insofar that the transversalis fascia, if intact, was left undivided. The posterior wall was sutured in 3 rows with a non-resorbable, monofil suture (Prolene, Ethicon). When using the TEP technique, a subumbilical incision was made, the rectus fascia incised, the preperitoneal space opened by finger dissection and a 10 mm troacar placed in the preperitoneal space. Working troacars (10 mm) were introduced in the preperitoneal space from incisions at the lateral border of the rectus fascia on each side. The hernial sac was dissected free and retracted; the inguinal and femoral region was then covered with a polypropylene mesh (Ethicon). In the beginning of the study some of the surgeons used a 7 x 10 cm mesh but after 30 operations all surgeons shifted to a somewhat larger mesh (10 x15 cm). The mesh was equipped with a horizontal slit to accommodate the spermatic cord and fixed to the groin using a hernia stapler (Tyco). 261 out of the 280 randomised patients were included in the study. Nine men changed their minds after randomisation, mainly because they preferred another operation technique than offered. Ten men were excluded after anesthesiological investigation due to previously unknown cardiovascular disease (ASA III).
Eleven different surgeons performed the 261 operations. All of them had a good knowledge in open hernia surgery and the modified Shouldice technique described above. Before being allowed to carry out the laparoscopic surgery they had to assist in 10 TEP operations and then perform another 10 TEP operations with the assistance of an experienced laparoscopist.
Data are given us exact numbers, per cent or median values. The paired Student´s test was used to assess the signicance of difference between normally distributed variables and the Chi 2 test for assessing significance between recurrencies. With an assumed difference in recurrence rate after 2 years between Shouldice and TEP of at least 5% and a test power of 80 %,ά =0,05, each group required 140 patients.
The study was approved by the Ethical Committee of the Karolinska Institute, Stockholm.
RESULTS
Operating time was significantly longer in the TEP than in the Shouldice group (45 min vs 32 min, respectively; p<0,001). Mild perioperative complications occurred in 7 men in the TEP group (extraordinary pain 6, epidymiditis 1) and in 4 men in the Shouldice group (extraordinary pain 2, gastroenteritis 1, fever of unknown cause 1). There was no severe complication nor any reoperation in either group.
Median hospital stay was 1 day (0-4) in both groups. Table 2 shows the results at follow-up at 2 weeks, 6 months and 2 years postoperatively. Pain and recurrencies tended to be more frequent in the TEP than in the Shouldice group but the differences did not achieve statistical significance. All three recurrencies detected at 6 months occurred early in the study, when small nets were used. Two of the recurrencies appeared in patients treated for large scrotal hernias.
DISCUSSION
The results of the present study support the conclusions of the EU Hernia Trialists Collaboration review from 2000 (1). Moreover, three recently published randomised comparisons between Shouldice and laparoscopic hernioplasty arrive at the same conclusions (3-5). It is therefore reasonable to establish that the differences between these two methods are quite small; the somewhat smoother postoperative course after laparoscopic hernioplasty is achieved by a relatively large increase in costs (6). Using reusable material, cost is lower but still higher than in open surgery (6). Also, the risk of recurrence is similar with the two methods (1, 3-6, present study). It should be pointed out, however, that the present study was not 009 0 (7 %) 006 0 (5 %) 0 14 (11%) 005 0 (4 %) 0 14 (12 %) 008 0 (6 %) Loss of sensibility 000 0(7 %) 006 0 (5 %) 002 0 (2%) 0 10 0 (8 %) 003 0 (3 %) 007 0 (6 %) Swelling 0 24 (18 %) 008 0 (7 %) 004 0 (3%) 002 0 (2 %) 007 0 (6 %) 002 0 (2 %) Recurrences 000 0(7 %) 000 0(7 %) 003 0 (2%) 000 0(7 %) 005 0 (4 %) 000 0(7 %) Miscellaneous 002 0 (2 %) 003 0 (2 %) 001 0 (1%) 000 0(7 %) 001 0 (1 %) 000 0(7 %) adequately powered to detect small differences in recurrence rates. Persistent pain in the operated groin is a complication to hernia surgery that has not attained appropriate interest in most previous studies. However, the problem is important and O´Dwyers group recently reported that hernia patients with no pain at all before operation had significant pain scores at 1year after an open tension free mesh repair (7). In a published follow-up more than 3 years after open inguinal repair, chronic inguinal pain was reported in as much as 30 percent of the patients (8). Interesting, chronic pain persists in most patients who report severe pain 3 months after hernia repair (9). In our study the frequency of inguinal pain and discomfort was lower but it still constituted a definite problem. Surprisingly enough, in 3 randomised studies patients with laparoscopic repair were affected more often than those operated with open techniques (10) (11) (12) . This was true also in the present trial where more men had pain after 2 years in the laparoscopic than in the Shouldice group. Perhaps the introduction of a mesh graft or the use of staplers can be of importance in this context. However, a recent meta-analysis claims that mesh causes less pain than sutured hernia repair (13) . More research is requested in order to define the underlying mechanism(s) responsible for this longstanding pain problem.
